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ABSTRACT

The stock composition of all harvests of Chinook salmon Oncorhynchus tshawytscha within the Yukon River
drainage was estimated in 2006. Stock composition proportions were estimated for three geographically-based stock
groups termed Lower, Middle, and Upper. Age composition of the harvests were estimated from scales collected in
each respective harvest or estimated from similar harvests. Genetic stock identification was used to estimate stock
composition for the most abundant age classes: age-1.3 and age-1.4 fish, or from all ages combined in Districts 1
through 5 harvests. Observed age composition ratios among escapements, in combination with genetic estimates for
analogous age classes, were used to estimate the stock composition of the less abundant age classes. Districts 1, 2, 3,
and 5 commercial harvests and Districts 1, 4, and 5 subsistence harvests were apportioned to stock groups using
estimates from genetic samples collected in each respective harvest. Districts 2 and 3 subsistence harvests were
apportioned using samples from other harvests. District 6, Canadian, and portions of District 5 subsistence harvests
were assigned to stock group based on geographic location. The total estimated Yukon River harvest in 2006 was
104,225 Chinook salmon; of those, 17.6% were estimated to be of Lower, 27.6% Middle and 54.9% Upper Yukon
River origin.

Key words:  Chinook salmon, Oncorhynchus tshawytscha, Yukon River, stock composition, age composition,
commercial harvest, subsistence harvest, genetic stock identification, age-1.3, age-1.4, Canadian
harvest, stock groups.

INTRODUCTION

The Yukon River drains an area of 330,000 square miles, originates in northern British
Columbia, and flows 2,300 miles to the Bering Sea (Hayes et al. 2008). Chinook salmon
Oncorhynchus tshawytscha, spawn in major tributaries throughout the drainage, such as the
Andreafsky River, 104 river miles (rm) from the mouth of the Yukon River, and nearly 1,900 rm
upriver in the Swift River, British Columbia, near the Yukon Territory border. More than 100
spawning streams have been documented in the Yukon River drainage.

Yukon River Chinook salmon are harvested annually in various fisheries in both marine and
fresh waters. Within the Yukon River, returning adult salmon are harvested in subsistence and
personal use fisheries in Alaska, Aboriginal and domestic fisheries in Canada, and commercial
and sport fisheries in Alaska and Canada (Figures 1 and 2). Commercially sold harvests consist
of fish sold in the round, fish utilized for commercial roe harvests, and fish harvested by the
Alaska Department of Fish and Game (ADF&G) in test fishing projects. Sport fisheries primarily
occur in tributaries of the Tanana River and in Canada; smaller sport fishing harvests occur
throughout the Alaska portion of the Yukon River drainage. The total annual harvest of Chinook
salmon within the Yukon River drainage based on the 1996 to 2005 average was 111,054 fish, of
these; approximately 90% were harvested in Alaska (JTC 2007).

The United States (U.S.) and Canada have been engaged in the cooperative management and
conservation of stocks spawning in Canada since 1985 when a Memorandum of Understanding
was incorporated into the Pacific Salmon Treaty. In 2002, the Yukon River Salmon Agreement
was signed as part of the Pacific Salmon Treaty, whereby both nations agreed to harvest sharing
of Chinook salmon stocks that migrate through U.S. waters and spawn in Canada.

To fulfill treaty obligations and evaluate stock production to effectively assess spawning
escapement goals and management strategies requires information on the stock composition of
the various Yukon River mixed stock harvests. From 1981 through 2003, stock composition of
Yukon River drainage Chinook salmon harvests was estimated using scale pattern analysis and
reported in an annual report series (e.g. DuBois 2005). Schneiderhan (1997) provided a summary
of analysis methods historically used in the stock identification project. A program developed by



Bromaghin and Bruden (1999) improved analytical methods and Lingnau (2000) reprocessed the
historical data using the new method.

Based on surveys of genetic variation among Chinook salmon populations in the Yukon River
drainage a baseline of genetic information was completed and used for genetic stock
identification using allozyme loci (Templin et al. 2005). Two types of genetic markers, single
nucleotide polymorphisms (SNPs) and microsatellites have been investigated to provide a
replacement for the allozyme baseline. A survey of SNPs in Yukon River Chinook salmon
(Smith et al. 2005) demonstrated that stock identification information could be obtained in an
accurate and efficient manner using recently developed genetic methods. In 2004, ADF&G
estimated the stock composition of Yukon River fishery harvests using mixed stock analysis
based on a 23-population baseline and 17 SNPs markers to differentiate Chinook salmon stock
groups (Templin et al. 2006a; DuBois et al. 2009). The stock composition of the 2005 Chinook
salmon harvest was estimated using 13 microsatellite markers and a 19-population baseline
(Templin et al. 2006b; DuBois and DeCovich 2008).

Aerial surveys of Chinook salmon escapements indicate that the largest concentrations of
spawning salmon occur in tributary groupings in three distinct geographic regions: 1) Alaskan
tributary streams draining the Andreafsky Hills and Kaltag Mountains (rkm 161-805); 2)
Alaskan tributary streams in the Upper Koyukuk River and Tanana River basins (rkm 1,290-
1,770); and 3) Canadian tributary streams draining the Pelly and Big Salmon Mountains (rkm
2,090-2,900). Initially, McBride and Marshall (1983) termed Chinook salmon stocks within
these geographic regions “runs” but Lingnau and Bromaghin (1999) now refer to these as Lower,
Middle, and Upper Yukon River stock groups. Templin et al. (2008) refers to these as broad-
scale groups: Lower Yukon, Middle Yukon, and Canada.

The goal of this project was to estimate the proportional harvest of stock groups (i.e., geographic
region) for all Chinook salmon harvested in the Yukon River drainage during the 2006 season.
The stock-specific proportional harvest was estimated using genetic and age data collected from
harvest samples, escapement age composition data collected from spawning grounds, and
geographic location of harvests.

In 2006, stock composition from Chinook salmon harvest samples was estimated using a 25-
population baseline and 26 SNPs markers (Templin et al. 2008). This report apportions annual
harvests within the drainage to Lower, Middle, and Upper stock groups based upon the
previously defined geographic stock groups combined with the three broad scale reporting
groups from the 26 SNPs markers. The Lower stock group includes Alaskan tributary streams
from the Andreafsky River to near the confluence with the Tanana River and the lower Koyukuk
River drainage. The Middle stock group includes Alaskan tributary streams upstream from the
Tanana River confluence, and the upper Koyukuk and Tanana river drainages. The Upper stock
group is Canadian-origin fish.

OBJECTIVE

The objective was to estimate the Chinook salmon harvest by age and stock group for all
fisheries that occurred in the Yukon River drainage during 2006.



METHODS
SCALE COLLECTION, PROCESSING, AND AGING

Chinook salmon were sampled for age, sex, and length from commercial, subsistence, and test
fisheries within the Yukon River drainage. Scales were removed from the preferred area of the
fish for age determination and mounted on gum cards (INPFC 1963). Three or more scales were
collected from each fish to allow for the incidence of regenerated scales. The scales were
impressed in cellulose acetate using methods described by Clutter and Whitesel (1956). Scale
impressions were magnified and examined in a Microfiche reader. Age was determined by
counting the number of freshwater and marine annuli, the regions of the scale where the circuli
are tightly spaced representing slower growth rates associated with winter conditions (Mosher
1969). Ages were recorded using European notation, number of freshwater annuli separated by a
decimal from number of marine annuli (Koo 1962). Total age from the brood year is the sum of
freshwater and marine annuli plus one to account for time spent in the gravel before hatching.
ADF&G staff processed the Alaskan fish age data using various summary output programs, and
weighted the age summaries by harvest and escapement estimates when available (Bales 2008).

ESCAPEMENT SAMPLING

During peak spawning mortality, ADF&G personnel collected scale samples from carcasses at
the Anvik, Chena, and Salcha rivers. U.S. Fish and Wildlife Service (USFWS) crews sampled
live salmon at weir projects on the East Fork Andreafsky and Gisasa rivers. The U.S. Bureau of
Land Management crew sampled fish at the Tozitna River weir. Age composition from each of
these projects was weighted by the escapement and summed to estimate the escapement age
composition of the Lower and Middle stock groups (Table 1).

Samples were collected by Canadian Department of Fisheries and Oceans (DFO) from fish
captured in fish wheels at White Rock and Sheep Rock in the Yukon Territory, Canada. The
escapement age composition of the fish wheel catches was not used directly. Fish wheels
preferentially harvest younger fish; therefore, the age composition of fish wheel catches does not
represent the true age of the Upper stock group. In 1996, a comparative analysis of historical
Canadian age data from fish wheels, commercial gillnets, and spawning ground escapements was
conducted (Jeff Bromaghin, Commercial Fisheries Biologist, ADF&G, unpublished memorandum).
Selectivity coefficients developed from this analysis were applied to the fish wheel catch age
composition, and the resulting age composition (termed “upriver adjusted”) is a more accurate
estimate for the escapement age composition of the Upper stock group (Table 1).

GENETIC SAMPLING

Genetic sampling was included with the age, sex, and length (ASL) sampling routine to pair the
genetic sample with the correct scale sample and associated data. The ADF&G Gene
Conservation Laboratory used axillary process tissue samples from individual fish to determine
the genetic characteristics of a particular run or stock of fish. The axillary process was removed
from each fish and put into an individually numbered vial and filled with denatured ethanol.
Each vial number was recorded with the paired ASL data information. Some subsistence harvest
sampling locations collected bulk samples e.qg., individual fish were not paired with ASL data.
The sample goal for each commercial period was 400 fish and varied from 250 to 400 fish for
subsistence harvests.



Where age-structured harvest estimates were available, the individuals from each sampling event
were separated into age-1.3 and age-1.4 fish. Mixed stock analysis was performed on these ages
separately following the procedures described by Templin et al. (2008) Where age-structured
harvest estimates were not available, due to bulk sampling, or sample sizes were judged
inadequate to provide separate estimates by age, all samples combined were analyzed. These
combined samples are referred to as all ages combined even though some of the combined
samples were from fish not aged.

In total, genetic tissue was collected from 5,090 individual fish; of these, 4,552 were used in
analyses (Table 2).

HARVEST BY AGE AND STOCK GROUP

Harvest data from 2006 were compiled from a variety of sources and apportioned by age and
stock group for a Yukon River total harvest estimate. Commercial harvest of Chinook salmon in
Alaska, by district and period, were from Hayes and Clark 2006. Subsistence harvest estimates in
Alaska, by district and village, were from Bill Busher, Commercial Fisheries Biologist, ADF&G,
personal communication. Sport fish harvest estimates in Alaska were from Audra Brase, Sport
Fish Biologist, ADF&G, Fairbanks (personal communication). Canadian harvests from
commercial, aboriginal, domestic, and sport fisheries were from JTC 2007 and Patrick Milligan,
Department of Fisheries and Oceans, Whitehorse, Yukon Territory (personal communication).
Age composition estimates in Alaska were from Bales 2008. Age composition estimates in
Canada were from Patrick Milligan (personal communication). Stock composition estimates
were from Templin et al. 2008 and Nick DeCovich (Gene Conservation Laboratory, ADF&G,
Anchorage, personal communication).

The age composition of harvests may be estimated in one of two ways. If age data are available
from a harvest sample, age composition estimates are applied to the harvest. If age data are not
available from the harvest, the age composition may be estimated using the age composition
from one or more harvests presumed to have similar age composition.

The stock composition of harvests may be estimated in one of four ways. If genetic data are
available from a harvest sample by major age, genetic stock composition estimates are
apportioned to each major age, and the stock composition of the minor ages are estimated using
the method described by Schneiderhan (1997). If genetic data are available from a harvest
sample by all ages combined, the genetic stock composition estimates are apportioned to each
age. If genetic data are not available from the harvest, the stock composition may be estimated
using the stock composition from one or more harvests presumed to have similar stock
composition. The harvest may also be assigned to a particular stock group based on the
geographic location of the harvest. Age-specific stock composition estimates are multiplied by
the size of the harvest, resulting in the estimated number of fish harvested by stock group and
age.

Harvest stock composition by major age classes

From June through July, commercial and subsistence harvests were sampled and directly used to
estimate the age and stock composition from each respective harvest. Age composition was
applied to each harvest, by period, when available. Stock composition of the major age classes,
age-1.3 and age-1.4 fish, was used to apportion the harvest, by period, if applicable. ADF&G
crews sampled Chinook salmon for age and genetic data from all 5 commercial periods in



District 1 and 4 of 6 periods in District 2. All of the sampling occurred at the processor’s
facilities in Districts 1 and 2. All of these commercial periods except one (District 2, period 2)
were unrestricted mesh where any mesh size within regulation could be used. Commercial
harvests in Districts 3 and 6 were estimated using different methods, and no commercial harvests
occurred in District 4.

ADF&G crews collected age and genetic data from 3 of 5 commercial periods in District 5
(Subdistricts 5-B and 5-C). These fish were sampled after delivery to the processor in North
Pole, near Fairbanks. Age data from each period were applied to the harvest. Genetic data from
the three sampled periods were pooled and applied to each respective harvest by major age class.
Periods not sampled were estimated using different methods.

The age and genetic data collected from the District 1 subsistence harvest samples were used to
estimate age and stock composition for that harvest. Sampling of this harvest was conducted by
ADF&G staff stationed in Emmonak. Most of the District 1 subsistence harvest occurred during
early to mid-June, and preceded the commercial fishery. Subsistence harvests in Districts 2 and 3
were estimated using a different method.

District 4 age and stock composition estimates were divided between mainstem and upper
Koyukuk River harvests. Mainstem Yukon River mixed stock subsistence harvests in District 4
occur along 375 river miles, from the District 3/4 boundary, at the mouth of the Bonasila River
(rm 306) to the District 4/5 boundary at the mouth of the Tozitna River (rm 681; Figure 1; Hayes
et al. 2008).

The District 4 subsistence harvest age and stock composition, from mixed stocks harvested along
the mainstem Yukon River, was estimated by pooling samples from selected harvest locations
and applying those estimates to specific harvests by village. The City of Kaltag collected age and
genetic data from Chinook salmon harvested in the subsistence fishery in large-mesh gillnets
fished near Kaltag (rm 450). The Yukon River Drainage Fishermen’s Association (YRDFA)
employed technicians to collect age and genetic data from harvest sites near Nulato (rm 484),
Bishop Rock (rm 514), and Galena (rm 530) from both set and drift gillnets. Age and genetic
data from samples collected near Kaltag and Nulato were pooled and applied to subsistence
harvests from the villages of Anvik, Grayling, Kaltag, and Nulato; all of these villages are
between rm 317 and rm 484. Age composition data from samples collected near Bishop Rock
and Galena were pooled and applied to subsistence harvests from the villages of Koyukuk and
Galena. Stock composition estimates for these two villages were from the Bishop Rock genetic
data. Other subsistence harvests in Districts 4, 5, and 6 were estimated using different methods.

Harvest stock composition by minor age classes

All locations where the stock composition of age-1.3 and age-1.4 fish were directly estimated
from age-specific genetic data also had harvests of the less frequent age classes apportioned to
stock group based on escapement age composition and the stock composition of analogous age
classes as described by Schneiderhan 1997. The escapement age compositions, by stock group,
were used to estimate the proportion of the minor age classes in each harvest. McBride and
Marshall (1983) developed assumptions whereby the stock composition from major age classes
were used to estimate the stock composition of minor age classes, e.g., age-1.3 was used to
estimate age-1.1,-1.2, -2.2, and -2.3; and age-1.4 was used to estimate age-1.5, -2.4, -1.6, and -
2.5.



Harvest stock composition by all ages combined

Some stock composition estimates were not available by major age classes, primarily due to
inadequate sample sizes or lack of paired age information. In these instances, the genetic samples
collected were combined and the resulting stock composition was used to apportion each age.
Not all of the harvests apportioned by this method had age data that were collected from the
harvest.

ADF&G collected age and genetic data from the District 3, period 1 commercial harvest. Stock
composition of this harvest was estimated from all genetic samples combined because of a small
sample size, and the age composition was applied to the harvest.

The YRDFA collected age and genetic data from subsistence harvests near Ruby (rm 581) from
set gillnets and fish wheels. Stock composition of this harvest was estimated from all genetic
samples combined, and the age composition was applied to the subsistence harvest in Ruby.

Subsistence stock composition estimates in District 5 were separated by location: harvests
downstream of Fort Yukon (rm 681 to rm 1,002), harvests from Chandalar and Black rivers, and
harvests upstream of and including Fort Yukon (rm 1,002 to rm 1,224). Genetic samples were
collected from Chinook salmon harvested in fish wheels at Rampart Rapids (rm 731) in
Subdistrict 5-B, however paired age data were not collected. The subsistence harvest stock
composition from villages in District 5 downstream of Fort Yukon was estimated from the
pooled genetic data collected at Rampart Rapids. The age composition from the District 5
commercial fishery was applied to all subsistence harvests in District 5.

Harvest stock composition from other sources

Age and stock composition of harvests not sampled were estimated from other harvests that were
presumed to be similar. These similar harvests may be from an adjacent harvest or from a
pooling of test, commercial, or subsistence fishery data. Different data sources may be used to
estimate the age or stock composition depending upon available data.

Three commercial periods were not sampled in the lower river. In District 2, Age and stock
estimates from period 3 were applied to period 2, and period 5 was applied to period 6. In
District 3, period 1 was applied to period 2.

Two of five commercial periods were not sampled in District 5. Age composition from period 1
was applied to period 2 and period 4 was applied to period 5. Genetic data from periods 1, 3, and
4 were pooled and used to estimate the stock composition of all commercial periods in District 5.

The subsistence harvest in District 2 was not sampled. District 2 subsistence age composition
estimates were based on pooled samples collected from the District 1 subsistence harvest, the
District 2 commercial harvest (periods 1 and 3); and the Pilot Station Sonar Test Fishery from >
5-inch mesh sizes. District 2 stock composition estimates were based on pooled samples from the
District 1 subsistence harvest and the District 2 commercial harvest (periods 1 and 3).

The subsistence harvest in District 3 was not sampled. District 3 subsistence age composition
estimates were based on pooled samples collected from the District 3 commercial harvest, the
Pilot Station Sonar Test Fishery from >5-inch mesh sizes, and the Marshall Test Fishery. District
3 stock composition estimates were based on pooled samples collected from the District 3
commercial harvest and the District 2 commercial harvest (periods 1 and 3).



Harvests assigned by stock group

Harvests that do not occur in the mainstem Yukon River were assigned to stock group based on
geographic location. Subsistence harvests in District 4, those from upper Koyukuk River villages
(Alatna, Allakaket, Bettles, Hughes, and Huslia) were assigned to the Middle stock group based
upon genetic classification of the baseline samples collected from this area (South Fork Koyukuk
River and Henshaw Creek; Templin et al. 2005; Smith et al. 2005). Age composition from the
Chinook salmon escapement at the Gisasa River weir, a tributary of the lower Koyukuk River,
was applied to the upper Koyukuk River subsistence harvest.

The Chandalar and Black rivers subsistence harvest in District 5 was assigned to the Middle
stock group because these fish are bound for spawning grounds in Alaska. Subsistence harvests
from villages upstream of and including Fort Yukon in District 5 were assigned to the Upper
stock group assuming these fish are bound for Canada. The age composition from the District 5
commercial fishery was applied to all subsistence harvests in District 5.

The stock composition of all harvests occurring in District 6, Tanana River, was assigned to the
Middle stock group based on geographic location. Six commercial periods occurred in District 6,
however, the Chinook salmon harvest was small (n=84) and none of the harvests were sampled.
Age composition of the commercial, subsistence, and sport fishery harvests in District 6 were
estimated from escapement sampling in the Chena and Salcha rivers. Tributaries in the Tanana
River drainage, specifically the Chena and Salcha rivers, support most of the sport fishery
harvest in Alaska.

All harvests occurring in Canada were assigned to the Upper stock group. The upriver adjusted
harvest from the fish wheel catches was used to estimate the age composition of Canadian
commercial, domestic, sport, and aboriginal harvests. In 1996, a comparative analysis of historical
Canadian age information from fish wheels, commercial gillnets, and spawning ground escapements
was conducted (Jeff Bromaghin, Commercial Fisheries Biologist, ADF&G, Anchorage,
unpublished memorandum). Selectivity coefficients from this analysis were applied to the observed
fish wheel catch age composition, and the resulting age composition (termed “upriver adjusted”) is
the preferred estimate for the Canadian border passage age composition.

RESULTS

AGE COMPOSITION

Age data from seven locations were used to estimate the escapement age composition of the
three stock groups. The weighted age composition proportion for the Lower stock group was
predominantly age-1.3 (0.579) followed by age-1.4 fish (0.225; Table 1). The Middle stock
group was mostly age-1.3 (0.484) and age-1.4 fish (0.423). The Upper stock group age
composition, from the adjusted fish wheel ages in Canada, was age-1.4 (.496) and age-1.3 fish
(0.479).

Age data collected from 14 locations were used to estimate harvest age composition (Table 2).
Overall, age-1.3 Chinook salmon were the most abundant age class from commercial,
subsistence, and test fishery sampling locations in Alaska and Canada. Age-1.4 fish were slightly
more abundant only in the District 1 commercial sample. Bales (2008) provides age composition
from all Chinook salmon sampling projects in the Yukon River Area.



GENETIC SAMPLES

In 2006, genetic samples from 4,552 Chinook salmon were used to estimate the stock
composition of mainstem Yukon River mixed-stock harvests (Table 3). The majority of the
samples were from the District 1 and 2 commercial harvests. Subsistence harvest samples were
from six locations.

GENETIC ANALYSIS FOR MAJOR AGE CLASSES

A total of 1,726 samples were analyzed for stock identification by major age class from five
fishing periods in the District 1 commercial harvest: 829 were age-1.3 and 897 were age-1.4 fish.
The Upper stock proportion estimates were high (>0.502), for both ages, from the first two
periods and for age-1.4 fish in the last period. The Lower stock proportion estimates were largest
in period 4 for both ages. The Middle stock proportion estimates were largest in period 1 and had
a relatively narrow range (0.082-0.190) in the other four periods. In general, Upper stock
proportion estimates were greater for age-1.4 fish and Middle stock estimates were greater for
age-1.3 fish (Table 4 and Figure 3).

A total of 1,416 samples were analyzed by major age class from four fishing periods in the
District 2 commercial harvest: 784 were age-1.3 and 632 were age-1.4 fish. The Upper stock
proportion estimates were highest in the first two periods for both ages. The highest Lower stock
proportion estimates for both ages were in the last two periods (Table 5 and Figure 4).

A total of 379 samples were analyzed by major age class from three combined fishing periods in
the District 5 commercial harvest: 289 were age-1.3 and 90 were age-1.4 fish. The Middle stock
proportion estimates were highest for age-1.3 fish at 0.509, and comprised 0.332 of the age-1.4
fish. The Lower stock proportion contributes little, if any, to the District 5 commercial harvest
(Table 6 and Figure 5).

A total of 551 samples were analyzed by major age class from subsistence harvests in Districts 1
and 4. The Upper stock proportion estimates were highest for both ages in the District 1 samples.
In the combined samples from Kaltag and Nulato, the Middle stock proportion estimates were
highest for age-1.4 fish and the Upper stock proportion estimates were highest for age-1.3 fish.
In the samples from Bishop Rock, the Middle stock proportion estimates were highest for age-
1.3 fish and the Upper stock proportion estimates were highest for age-1.4 fish (Table 6 and
Figure 5).

GENETIC ANALYSIS FOR ALL AGES COMBINED

A total of 480 samples were analyzed for stock identification by all ages combined from the
commercial harvest in District 3 and subsistence harvests in District 4 (Ruby) and District 5
(Rampart Rapids). The Upper stock proportion estimates predominated in Districts 3 and 5 and
the Middle stock proportion estimates predominated in District 4 (Table 6 and Figure 5).

HARVEST STOCK COMPOSITION BY DISTRICT AND FISHERY

All Yukon River harvests, by district and fishery, were apportioned to age by stock group.
Harvest stock composition by district and fishery are shown in Tables 7 through 10 by age, and
in Figure 6 for all ages combined. The larger harvests, by district and fishery, are referenced in
the following results. Readers should refer to tables for additional details of the smaller harvests.



The 24,545 Chinook salmon harvested in the District 1 commercial fishery were composed of an
estimated 8,389 (0.342) Lower, 4,797 (0.195) Middle, and 11,359 (0.463) Upper stock fish
(Tables 7 and 10). In numbers of fish, the Upper stock group in the District 1 commercial harvest
was second only to the District 5 subsistence harvest (Figure 6). Age-1.4 fish comprised one-half
(12,217 fish) of the harvest followed by age-1.3 fish (11,480, Table 7).

The 5,122 Chinook salmon harvested in the District 1 subsistence fishery were composed of an
estimated 1,089 (0.213) Lower, 1,787 (0.349) Middle, and 2,247 (0.439) Upper stock fish. In
numbers of fish, the Upper stock group in this fishery was the smallest, by district, of any
mainstem Yukon River subsistence harvest. Age-1.3 fish comprised more than one-half (2,777
fish) of this harvest (Tables 9-10; Figure 6).

The 19,834 Chinook salmon harvested in the District 2 commercial fishery were composed of an
estimated 6,149 (0.310) Lower, 5,091 (0.257) Middle, and 8,594 (0.433) Upper stock fish. Age-
1.3 fish comprised over one-half (10,545 fish) of the harvest followed by age-1.4 fish (8,672). In
numbers of fish, the Middle stock group harvest in the District 2 commercial harvest was second
only to the District 4 subsistence harvest (Tables 8 and 10; Figure 6).

The 8,039 Chinook salmon harvested in the District 2 subsistence fishery were composed of an
estimated 962 (0.120) Lower, 2,987 (0.372) Middle, and 4,090 (0.509) Upper stock fish. Age-1.3
fish comprised well over one-half (0.572) of the harvest (Tables 9 and 10).

The 5,374 Chinook salmon harvested in the District 3 subsistence fishery were composed of an
estimated 408 (0.076) Lower, 2,083 (0.388) Middle, and 2,883 (0.536) Upper stock fish. Age-
1.3 fish comprised more than one-half (0.052 fish) of this harvest (Tables 9 and 10).

The 12,022 Chinook salmon harvested in the District 4 subsistence fishery were composed of
1,125 (0.094) Lower, 5,612 (0.467) Middle, and 5,284 (0.440) Upper stock fish. In proportion by
stock, the Middle stock group in this fishery was the highest, by district, of any mainstem Yukon
River subsistence harvest. Age-1.3 fish comprised one-half (6,058 fish) of this harvest (Tables 9—
10; Figure 6).

In District 5, the commercial and subsistence age composition are identical because samples
from the former were used to estimate both. Age-1.3 fish (0.679) predominated these harvests,
followed by age-1.4 (0.211) and age-1.2 fish (0.102. The 15,924 Chinook salmon harvested in
the District 5 subsistence fishery were composed of 101 (0.006) Lower, 3,219 (0.202) Middle,
and 12,604 (0.792) Upper stock fish. In both numbers of fish and proportion by stock, the Upper
stock group in this fishery was the highest, by district, of any mainstem Yukon River harvest. In
contrast, the commercial harvest in District 5 had an estimated one-half (0.499) Middle stock
group (Tables 9-10; Figure 6).

The District 6 harvest of 2,140 fish was assigned to the Middle stock group. Age-1.3 and age-1.4
fish were present in near equal proportions (Tables 9-10; Figure 6).

The Canadian harvest of 9,072 Chinook salmon was assigned to the Upper stock group. The
Canadian harvest comprised 2,332 commercial, 6,071 aboriginal (includes Porcupine River
harvest near Old Crow), 63 domestic, and 606 sport harvested fish. Age-1.3 fish were 0.479 and
age-1.4 fish were 0.496 of the harvest (Tables 9-10; Figure 6).



TOTAL HARVEST

In 2006, the Chinook salmon total harvest for U.S. and Canada was 104,225 fish. The U.S.
harvest total of 95,153 fish (0.913) was greater than the 5-year average (2001-2006) and less
than the overall average; as low harvests in 2001 and 2002 decreased the 5-year average. The
U.S. harvest proportion was more than the 5-year and overall averages (Tables 11 and 12).

The Upper stock was the largest estimated component of the total harvest, contributing 57,169
fish, or 0.549 of the harvest. The Upper stock group harvest by country was 48,097 fish by the
U.S. and 9,072 fish by Canada. In recent years, The U.S. Upper stock proportions had the
greatest variability among stock groups, ranging from 0.365 (2001) to 0.554 (2003). The Upper
stock predominated in all mixed stock fisheries except for the District 4 subsistence and District
5 commercial harvests. The 2006 Upper stock harvest, in numbers of fish, was greater than the 5-
year average (2001-2005) yet the proportion was slightly less (Tables 11-12; Figure 6).

The Middle stock harvest estimate was 28,756 fish (0.276) The largest Middle stock harvest was
from the District 4 subsistence catch. The 2006 Middle stock harvest, in both numbers of fish
and by proportion, was greater than the 5-year average (2001-2005) (Tables 11-12; Figure 6).

The Lower stock contributed an estimated 18,301 fish (0.176) in the 2006 total harvest. The
majority of the Lower stock harvest was attributed to the District 1 and 2 commercial harvests.
The 2006 Lower stock harvest, in numbers of fish, was more than the 5-year average (2001-
2006) and the proportion was near this average (Tables 11 and 12; Figure 6).

DISCUSSION

Templin et al. 2008 reports stock composition for the 2006 Yukon River Chinook salmon
harvests, albeit in finer-scale reporting groups, by all ages combined and by major ages.
Throughout their report, references are made to the harvest. However, harvest numbers were not
applied to the stock composition estimates, all estimates were based on harvest samples. This
report apportions the Yukon River Chinook salmon harvests by age and stock composition.

The sample objective of 400 Chinook salmon from each commercial harvest period provided
adequate numbers of age-1.3 and age-1.4 fish for genetic analysis. Recommended sample goals
were at least 190 aged fish per age group. In 2006, age-1.3 fish were present in above average
proportions and consequently, sample sizes were larger than expected for this age; age-1.4 fish
typically are more abundant in the lower river commercial harvests (Bales 2008). If age-1.3 fish
were not present in such high proportions, genetic analysis would have been limited for this age.

Typical patterns observed in previous years were again present in 2006. A temporal trend was
observed in the lower commercial fisheries where the Upper stock group proportion decreases
through the season while the Lower stock group proportion increases. Both age-1.3 and age-1.4
fish exhibited this trend in the District 1 and 2 harvests, however period 5 from both districts was
a deviation from the trend with the Upper stock group proportion increasing (Figures 3 and 4).
The Middle stock group proportion also exhibited a decreasing temporal trend in 2006, yet this is
not a consistent trend observed in every year.

In 2006, the Middle stock group proportion in Alaska was above average. Some increase in this
proportion is expected because of a change in the method used to estimate stock proportions. The
District 5 harvest stock composition in the Chinook salmon origins reports from 1981 through
2003 were assigned to the Upper stock group under the assumption that most of these fish were
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bound for Canada. Recent radio-telemetry studies have shown that substantial numbers of
Chinook salmon return to Alaskan tributaries flowing into the mainstem Yukon River in District
5 (Eiler et al. 2004). This area extends from the confluence with the Tanana River (rm 695) to
the Canadian border (rm 1224) and the entire Porcupine River drainage. Contributions from
these stocks, considered part of the Middle stock group in this report, are identified on a finer
scale as “‘Upper U.S. Yukon’ by Templin et al. (2008) and are represented by genetic collections
from three tributaries in the their baseline. Beginning in 2004, harvests downstream of Fort
Yukon in District 5 were considered mixed stocks and stock composition was estimated from
commercial and subsistence samples collected in these fisheries. In 2006, an estimated 4,136 fish
were from the Middle stock group in these fisheries, which contributed to the above average
overall proportion.

The Upper stock group does predominate from the District 5 harvests, however; the Middle stock
group proportion has trended up from 2004 through 2006. In 2004, estimated proportions for the
Middle stock group from the District 5 commercial harvest for age-1.3 fish, age-1.4 fish, and all
ages combined were 0.137, 0.162, and 0.137; respectively (Templin et al 2006a). The remaining
fish were almost all Upper stock group, not surprising given the upriver location of the harvest.
In 2005, estimated proportions for the Middle stock group from the District 5 commercial
harvest for age-1.3 fish, age-1.4 fish and all ages combined were 0.308, 0.154, and 0.223;
respectively (Templin et al 2006b). In 2006, estimated proportions for the Middle stock group
from the District 5 commercial harvest for age-1.3 fish, age-1.4 fish and all ages combined were
0.509, 0.332, and 0.454; respectively (Templin et al 2008 and Table 6). The Middle stock group
proportion from all ages combined in the District 5 subsistence harvest was 0.284 (Table 6).

The relatively high proportion of the Middle stock group in 2006, from upriver locations in
District 5, was unusual and unexpected. This underscores the need to gather more information
from Chinook salmon that spawn in Upper Alaskan tr